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Figure S1. The IR spectra of as-synthesized compounds 1 – 3 (vertical offset for clarity). 









Figure S2. 1H-coupled and decoupled 11B NMR spectra of 1 in H2O.







Figure S3. 1H and 11B MAS NMR spectra of 1 before and after hydration. 








Figure S4. XRD pattern of tri-hydrated, polycrystalline CaB12H12·3H2O and the Rietveld refinement result. Black: raw data points. Red: calculated profile. Blue: difference curve (observed – calculated) on the same scale. Vertical tick marks: allowed Bragg reflection positions. After 2θ ≈ 30°, the additional pattern and difference curve are both presented with 5× magnification. The arrow at ∼14° denotes the position of an additional Lorentzian impurity line attributed to the strongest reflection of remnant anhydrous CaB12H12 phase, which was included in the refinement. 









Figure S5. Structure of 3 with thermal ellipsoids at the 40% probability level.









Figure S6. Temperature Programmed Desorption for 1CaB12H12:1CaH2 upon heating to 670 K.
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Figure S7. EDX analysis of the products obtained upon heating to 870 K of CaB12H12 (A) and CaB12H12:CaH2 (B).





Table S1. Crystallographic Data for 1, CaB12H12·3H2O, and 3.  

	1	CaB12H12·3H2O	3
Exp. data	powder XRD	powder XRD	single-crystal XRD
formula	H12B12Ca	H18B12O3Ca	C4H28B12CaN2O5
fw	181.91	235.96	354.08
cryst. syst.	monoclinic	rhombohedral	monoclinic
space group	C2/c	Rc	P21/c
a, (Å)	7.242(1)	11.231(3)	7.3948(5)
b, (Å)	11.971(3)	11.231(3)	13.5088(9)
c, (Å)	10.744(2)	16.590(4)	19.2895(13)
 (deg)	90	90	90
 (deg)	89.82(3)	90	91.049(1)
 (deg)	90	120	90
V, (Å3)	931.5(3)	1812(1)	1296.6(2)
Z	4	6	4
Dcalc, (g·cm-3)	1.297	1.264	1.221
, (Å)	1.54059 (Cu K)	1.54059 (Cu K)	0.71073 (Mo K)
T (K)	293(2)	293(2)	173(2)
2max (deg)	100	100	54.86
abs. coeff, mm-1	-	-	0.339
no. of data collected	-	-	3475
unique reflections	-	-	3119
no. of params refined	42	28	329
F(000)	-	-	1680
R1 [I > 2(I)]	-	-	0.0303
wR2 [I > 2(I)]	-	-	0.0838
GOF 	1.086	1.053	1.035







Table S2. Fractional coordinates of CaB12H12∙3H2O from powder X-ray diffraction.

Atoms	x (XRD)	y (XRD)	z (XRD)
Ca1	0	0	0.25
O1 	0.7923 	0	0.25 
B1 	0.1504 	0.1438 	0.0190 
B2 	-0.0929 	-0.0889 	0.0806 
H1 	0.2396 	0.2292 	0.0303 
H2 	-0.1481 	-0.1417 	0.1285 
H3	-0.2268	0.0575	0.2192



Table S3. Fractional coordinates of 3 from single-crystal X-ray diffraction.

Atoms	x (XRD)	y (XRD)	z (XRD)	Atoms	x (XRD)	y (XRD)	z (XRD)
Ca1	0.4891	0.4185	0.8053	H28	0.8900	0.3929	0.8144
N1	0.4874	0.2424	0.8481	H29	0.5540	0.3269	0.6742
N2	0.2453	0.5112	0.7363	B1	0.9307	0.3458	0.5231
O1	0.8064	0.3843	0.7880	B2	0.9058	0.3466	0.6145
O2	0.4846	0.3534	0.6929	B3	0.8397	0.2254	0.6408
O3	0.1997	0.4033	0.8658	B4	0.7539	0.2760	0.5615
O4	0.5902	0.5840	0.7870	B5	0.8807	0.2239	0.4930
O5	0.6088	0.4579	0.9177	B6	0.8231	0.1498	0.5659
C1	0.4849	0.1708	0.8789	B7	1.1255	0.3381	0.5787
C2	0.4818	0.0796	0.9189	B8	1.0679	0.2642	0.6522
C3	0.1410	0.5592	0.7084	B9	1.0176	0.1424	0.6215
C4	0.0093	0.6217	0.6728	B10	1.0437	0.1413	0.5302
H13	0.8450	0.3714	0.7497	B11	1.1092	0.2621	0.5038
H14	0.1700	0.4516	0.8795	B12	1.1949	0.2119	0.5831
H15	0.0410	0.6820	0.6715	H1	0.7290	0.0880	0.5613
H16	-0.0010	0.6031	0.6270	H2	1.1970	0.2737	0.4586
H18	-0.0890	0.6200	0.6969	H3	0.8610	0.4137	0.6417
H19	0.3880	0.3498	0.6676	H4	1.2210	0.3987	0.5838
H20	0.5960	0.0655	0.9338	H5	1.1230	0.2771	0.7029
H21	0.1950	0.3650	0.8975	H6	1.0890	0.0741	0.5040
H22	0.4460	0.0310	0.8914	H7	1.0440	0.0745	0.6539
H23	0.3960	0.0783	0.9513	H8	0.9020	0.4117	0.4926
H24	0.5290	0.6240	0.7837	H9	0.8270	0.2105	0.4416
H25	0.6750	0.6058	0.8065	H10	0.7570	0.2113	0.6863
H26	0.6460	0.5140	0.9298	H11	1.3390	0.1879	0.5902
H27	0.6470	0.4205	0.9430	H12	0.6130	0.2973	0.5555



Table S4. Selected bond lengths (Å) and angles (deg.) for 3.

	
Ca1-O2	2.339(1)	O2-Ca1-O4	102.35(5)	B3-B9	1.773(2)	O3-Ca1-N2	71.13(4)
Ca1-O4	2.386(1)	O2-Ca1-O5	157.57(5)	B4-B5	1.780(2)	N1-Ca1-N2	128.86(4)
Ca1-O5	2.387(1)	O4-Ca1-O5	79.27(5)	B4-B6	1.782(2)	B1-B2-B3	108.1(1)
Ca1-O1	2.421(1)	O2-Ca1-O1	78.32(4)	B5-B6	1.783(2)	B1-B2-B4	60.17(8)
Ca1-O3	2.465(1)	O4-Ca1-O1	81.45(5)	B5-B10	1.783(2)	B2-B4-B5	107.6(1)
Ca1-N1	2.518(1)	O5-Ca1-O1	79.84(4)	B5-B11	1.775(2)	B3-B4-B6	59.66(8)
Ca1-N2	2.550(1)	O2-Ca1-O3	114.21(4)	B6-B9	1.781(2)	B3-B2-B7	107.9(1)
B1-B2	1.777(2)	O4-Ca1-O3	115.18(5)	B6-B10	1.786(2)	B4-B5-B6	60.02(8)
B1-B4	1.784(2)	O5-Ca1-O3	84.22(4)	B7-B8	1.791(2)	B5-B1-B7	107.6(1)
B1-B5	1.783(2)	O1-Ca1-O3	154.37(4)	B7-B11	1.775(2)	B5-B6-B10	59.96(9)
B1-B7	1.784(2)	O2-Ca1-N1	87.05(4)	B7-B12	1.781(2)	B6-B9-B8	108.0(1)
B1-B11	1.782(2)	O4-Ca1-N1	159.61(5)	B8-B9	1.786(2)	B8-B3-B9	60.39(8)
B2-B3	1.785(2)	O5-Ca1-N1	85.23(5)	B8-B12	1.789(2)	B7-B11-B10	108.2(1)
B2-B4	1.782(2)	O1-Ca1-N1	82.85(4)	B9-B10	1.774(2)	B8-B7-B12	60.11(8)
B2-B7	1.781(2)	O3-Ca1-N1	75.91(4)	B9-B12	1.784(2)	B8-B7-B11	108.0(1)
B2-B8	1.780(2)	O2-Ca1-N2	72.72(4)	B10-B11	1.780(2)	B9-B8-B12	59.88(8)
B3-B4	1.782(2)	O4-Ca1-N2	71.50(5)	B10-B12	1.777(2)	B9-B12-B11	107.7(1)
B3-B6	1.773(2)	O5-Ca1-N2	127.70(4)	B11-B12	1.779(2)	B9-B10-B12	60.31(8)
B3-B8	1.777(2)	O1-Ca1-N2	134.38(4)				
							








